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. MATERIAL BALANCE o HEAT BALANCE
BASISh=0 &0°C T{(°C) kPa CPllu/kg."c) | hikifkg)
m3/hr-in m3/hr-out MJfhr-in Mifhr-out
FEED WATER IN 1281 - 32.0 | 377.1 4.15 132.8 170,400 -
HEATING STEAM IN 26 - 260.0 | 1482.4 - 2948.0 77,370 -
EIECTOR STEAM IN 0 - 260.0 | 1482.4 - 2948.0 1,009 -
REJECT WATER OUT - 667 45.3 | 101.4 4.15 187.9 - 125,513
CONDENSATE OUT - 26 121.1| 377.1 4.20 508.4 - 13,346
DISTILLATE OUT - 197 41.3 | 377.1 4.19 173.1 - 34,070
BLOW DOWN OUT - 393 41.9 | 101.4 4.11 172.2 - 67,812
VACCUM DRAINS OUT - 25 41.2 | 101.4 4.16 171.2 - 4,291
RADIATION & VENT LOSS - - - - - - - 3,748
TOTAL 1308 1308 248,779 248,779
Le)S 3959 9 Loy bl oS g (s 4w 3 0 Ol slo)S (ljee dnle O o>
Stages Tin,’C (Tout,’C Heat Capacity,CP R, mslhr Heat absorbed, Mi/hr
Stage-in Stage-out K/kg ."C-in  |kifkg ."C-out
Vessel 103 18 13 43.2 | 63.2 4.18 4.18 1,571.3 131,614.0
Vessel 102 12 7 63.2 | 834 4.18 4.20 1,571.3 133,505.8
Vessel 101 6 1 834 | 105.5 4.20 4.22 1,571.3 146,373.7
Brine Heater - - 105.5 | 115.0 4.22 4.24 1,571.3 63,265.5
Vessel 104 22 19 32.0 | 453 4.18 4.18 1,256.8 69,814.7
TOTAL
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COOLING WATER RETURN 1
. REJECT LINE )L.-""',i',f‘
2 VESSEL 104
= UNIT Noa L e '
L] I 1
3 1 1
B L o== |
4 i
A&—rj_\ E COOLING TOWER 1
: !
lCV?IcA ! — |
[ DEGASIFIER ! COOLING WATER :
| MAKEUP :
BLOWDOWN i !
T T
LV e
T0 DEAERATOR --—@—J
CODLING WATER SUPPLY
x
CLARIFIED
WATER
A CIWES | Olalj o8 Yl (MSF) (gl dls yo sz 008" 505 dsly A JSKs
LoyS bl VoY o VoY Ve ) glaodisS poes )0 0 (>9)5 (slod dumlee & Jois
Stages Tin, C [Tout,’C Heat Capacity,CP R,m’*/hr T Calculated(c)
Stage-in Stage-out kifkg "C-in |ki/kg ."C-out

Vessel 103 18 13 38.2 | 58.2 4.18 4.18 1,571 58.2

Vessel 102 12 7 58.2 | 78.4 4.18 4.19 1,571 78.4

Vessel 101 6 1 78.4 | 100.5 4.19 4.22 1,571 100.6
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Abstract: In the multi stage flash distillation type of brackish water desalination, the main stream
supply feed water is rejected. This water actually is the cooling water which adsorbs the latent heat
of vapors of the recirculating boiling brine in the heat rejection evaporator and leads to produce
distillate water. In the industries like petroleum refineries, which are located beside the rivers,
raw water after pretreatment and clarification with coagulants and other chemicals, now named
clarified water, goes to water desalination plant as feed water. The return of more than 50 percent
of the treated water to the river with around 14°C temperature increase which is not acceptable
and considered as waste. Nevertheless, by using cooling tower system, it can be recycled in this
process. This paper represents optimization of water desalination process in a petroleum refinery
as a case study, where for the first time; the result of this study has been performed. In this research,
it is clearly shown that how by using of proper data gathering, modeling and simulation of process
with appropriate use of equations and employment of the basic concepts of thermodynamic a
significant saving can be achieved. It is found that for each of three exist thermal desalination
plants up to 52 percent of feed water, i.e.; 667 m’/h and same amount of reject water can be
conserved. Though, with this modification, the unit steam consumption has been increased up to

13 ton/h, about 50 percent of design.
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